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55 (57) Abstract A protein which is an aminoketone asymmetric reductase acting on 1 -2-methylaminopropiophenonc to form d-pseu- 
= doephedrinc and having the following pbysicochemical properties; and a nucleic acid encoding this protein: substrate: 1-2-roethy- 
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Xl±li3f3* >^^W©^^**i^"^2> £ EK) t*T So ££fcs a- 

■r's:t>"fex *mm®# w^st±> i - 2 - tz-^-T ^ j yu-e*? 

: 1 - 2 -^^;V7$ > 7*n > 
HSfipH : p H 8 . 1 
MSi^K : 5 5 °C 

^-^S :»28S00Da ^^E^ h 9 T — 

MB8lfc*^T l^b < t±aUfc©7^ sm&X.^ lit Kii 

•ftSQ^nfcT ^ y ^IB^U^^U, So. 7^ 7^ h >^5iral7^^S^4^^■ 
' c: tufa* >n*5t<z>Jtttx & § w±Huia* ><m £ io^^r? 
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jJS 5^1/ x*(Ganoderma)JSs J\ «f # ^ 1/ ^(Hypocrea)Ms ^ U =i ^- ;i, 
A (Helicostylum) Jg . — ^ ^ U t> A (Verticillium) ft N 7 V V •> A 
(Fusarium)Jl x h 'J f 7 f >7 A (Tritiracbium) H N ^ ;p 3^ x 1/ ^ 
(MortiereUa)S „ 7 ;V ^ ^ U x 5 (Armillariella)Jg . ^ U > H D A ;i/ * 
>(Cylindrocarpon)Jg N ^ 1/ x. ^ (Klebsiella)® s 7 t? X/jr^t? ^ >J 
t? A (Aureobacterium)JfS N 3r 1?" > h ^" X (Xanthomonas)^ jx — K 
^^-^ (Pseadomonas)lv 7-f 'J ">A (Mycobacterium) Jg N ^ 

^D^nv--f -fe X (Sporobolomyces) Jg % Xatfy^-f^-tf*;!/;* 
(Sporidiobolus)Ss D H =3 V £ X (Rbo do coccus) Jg tit & £> 

m£fcZ>'Pte< (D tK l^s l-2-^^;v7$; 

* fcs *S5S§©3X3fc4&l±s n h*n y #;*JS Rbodococcus tJib.E-O. 
1-2 -*9*)V7 S. J 7U >^l7Cbd-7V^ Kx7i K 

4» "C % s *&fB«£4& # D F 3 y i ^ i'JXO^ 1)7 Rhodococcus 
erythropolis MAK-34ft (FERM BP- 7 4 5 If) -CfeSCttf 
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^ (xij^p^ij^) Rhodococcus ( erytkropolis) MAX-34 £> & 
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m 1 It, *mWCD7$. J >T h V^2f.3S7Gi*5fc© S D S-PAGEtct 

3~ £ ^ -n 1±n I U P A C — I U B Commission on Biochemical 
Nomenclature td £ & fr, & 5 VM£lli K^Sfc^SV^T ISJBfa fc<£J3 £ tt 

glpH : p H 8 . 1 
g?tj&& : 5 5 °C 

mmm :nadp 

fr^S. : %&2 8 5 0 ODa^rf7T- 0 

aH3* w^Ktes 1-2 -^f/V7$7 7*ni;t7x7 >^f^M b 
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{±2 0 — 4 0°CT=fT-5 £ t#-£#3o ^£$J©ig#i±s #£ll5<j£fci±«| 

^iffTftr^c^TtSo ig#^p^{± io~i5 omm&&$i V 

«IBJi£iV>#, 09*fcJU ails *W>>S/W 7 1/^71/7, 

j^to * ^ 3© s £ «t ■» t i»=s u t ?# & mmmm tarn * ® 

#&x&8*g£iMj!g$ @jg<b b & ft. ^^^^^iK^f 
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(Microbacterium arborescensX X t: > if & 5 s U A ^;i/^^^A 
(Sphingobacterium multivorum) N /^I/t^^-Yt^X $/>!7*l/ y ^ 
^ (Nocardioides simplex) N An— 7> X (Mucor ambiguusX 

A 3 — is "V S^—jj X (Mucor javanicus) N A3— 7 7 ^ U ^ (Mucor 
5 fragilisk TZT*/*JT U t ^ >f ^ (Absidia lichtheimi), 7X^)W^ 

X 77^ 'J (Aspergillus awamori) N T'X-^^l/^^X — — 
(Aspergillus nigerX 7* X "5 J* $T V — -if (Aspergillus oryzaeK 

7 X^J\s*S 5 ^ ^ -V >^ (Aspergillus can didusK 

^ ^U— -If . (Aspergillus oryzae var. oryzae) N 7 X 

10 7*x^^7 /t— . (Aspergillus foetidus var. 

acidusK ^—is V A 3" 3r it U # A (Peuicillium oxalicum) s ^ U 7 
^ — ^ :7 D > F — it (Grifola frondosa) % :z — n ^ ^ A V ^ > X 
(Eurotium repens) v iS J ^ )]/^ J]/ is & A(Ganoderma lucidum) N S\ 
<ii$&V7 -If — if (Hypocrea gelatinosa), ^\Uzrx^;i/A n 

15 ti >X(HeUcostylumnigricans\ M — ^-^U^A 7 ^ — ^ 

^ — . 7 T > n — ^ (Verticillium fungicola var. fungicola) N 7 it D 
A P -If ^ A (Fusarium roseum) N h 'J f 5 ? A 9 — -If 

(Tritiracbium oryzae) > ■=£ ;V 9^ :n 1/ ^ it ^ U :t (Mortierella 

isabellinaX 7 JV ^ 9 U ^ 5 ^ V ^(ArmillarieUa mellea) N ^ U > K 

20 D A^V^> 1/ P A (Cylindrocarpon sclerotigenumX & \s 

/i/X7 — ^_ — ^& — 3i (Klebsiella pneumoniae) N 7»> U ^ 

A x^r 7 DVf-A A (Aureobacterium esteraromaticum) N 3rit > h 
■=E :t ^ (Xanthomonas sp.) N i^jr— K^E^^ ~7 $~ (Pseudomonas 
putida) N T^fn^^x'J^A X A ^ ^ ^ X (Mycobacterium 

25 smegmatis)s ^^f h/^t'J^A m > 7fr :? jr. ij (Mycobacterium 

diernhoferi) N Y^U^^r'J^A /t^jm (Mycobacterium vaccae) N 
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MM& : - 

( 2 ) igm&o&m 
mmum : 3o°c 

(3) £3I^&tefC 

: + 

i8I£i^3i7n : — 

£ V :r — -tf : + 
vfiri/tr-Jz : - 
jj? =?— ^ : + 

O/F^X h : - 

i? ^ : - 

tnij )*-;UTV JVT $ ^— -£ : - 

U 7 -t? : + 

/? — VfrZ U-V— M : - 
/3—i3^? V : -. 

a — *str-V : + 

N-T*?-*- 0 — ^ — -fe* : - 

^3&t : + 
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L. Grossman, ed., "Methods in Enzymology", Vol. 154, p. 350 &p. 
367, Academic Press, New York (1987) ; R. Wu, L. Grossman, ed. , 
"Methods in Enzymology", Vol. 100, p. 457 & p. 468, Academic Press, 
New York (1983); J. A. Wells et al.,"Gene", Vol. 34, p. 315 (1985) ; 
T. Grundstroem et al., "Nucleic Acids Res", Vol. 13, p . 3305 ( 1985) ; 
J. Taylor et al., "Nucleic Acids Res.", Vol. 13, p. 8765 (1985) ; R. 
Wu ed., "Methods in Enzymology". Vol. 155. p. 568, Academic Press, 
New York (1987) ; A. R. Oliphant et al. , "Gene", Vol. 44, p. 177 

(1986) ui&m,®j3&&mf kftSo i*wti± N m*-&, ^'jn. 

Kunkel dNTP [aS] & (Eckstein) M^^-^Mig^^^ f% V> 

u t ^ <d m m # £ & ^ -r & ^ ^ # s a . 

^©&%^6^tt£^bTV>3%©fc:^f&-;&nxbT % £<^od ©*§-£\ 
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3 D N AIE?!k 1/ T ©4#^4©^oU2b & ^ ^ 7* 5. ^ 'ir 

*$88ll©ttRBu ia^!J^©lB?!J#^- 1 £ lottos 5. y ^IB^J^^-T 3 
# K^"3 £ t«Mi:t5i^^$)§o 

»m-Ufc*/ft*y Is*?- K75'f^-ftfflV^PCE (Poly 

merase chain reaction) StiDf^fcDN 
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^TiS^afc^act: «k D ff "5 £ him # £# N M3.kf R.Saiki,et al., Science, 
Vol. 230, pp. 1350(1985); R. Saiki, etal., Science, Vol. 239, pp. 
487(1988) ; Henry A. Erlich, PCR Technology, Stockton Press 

mmzftfrjj&izvt^Tft 5 £ ^#t*#&o sj6»±s mss©^ 

fcffiP&Kai&'Srir c iizmnis, * titer 4 v h-rtitirD- 

{fSAIiMl 3 &4 ^jr^cis&m, Maxam-Gilbert^^m^Tfrd 
£ hifiH ft & #s TfrSE©*/ — bs mX\S. Taq ^-f 7 5^ 

S» b > 0!l i S 7 > ^ A 77 'f A K D N A 7 ^ <J > ^^r y b (Boehringer 
Mannhaim)^§£^£§ btft? £ £#fcn3££o 

Maniatis et al., "Molecular Cloning", 2nd Ed., Cold Spring Harbor 
Laboratory, Cold Spring Harbor, N. T. (1989); H^g-fc^^M^ r Wc 

*fefls^^«Bx r «f^fl3^***ffi2^SE«I I I(SMDNASi)^ 
^l^frif: A ( 1 9 9 2);R. Wu ed. , "Methods in Enzymology", Vol . 
68, Academic Press , New York ( 1980) ; R.Wu et al. ed., "Methods 
in Enzymology", Vol. 100 & 101, Academic Press, New York ( 1983) ; 
R. Wu et al. ed. , "Methods inEnzymology " , Vol. 153, 154 & 
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n*?t£*im *s§h. «^M^©M^?iBS?t^, i£@s ^© 

i; & & - t # qltg-e 3 o 
tuia ^;* 5. Kleins ^n^E— bt^ ^J^S^^^fc-T 
F-e&s 09*Kx h 'J7h7?> (t r p) rn^E — 
h — ^ (lac) rn^E- h'J7'f77>" 7^F- X ( t 
ac) 7nf-^- U^^-n^-O (lpp) 7*0^-^^ /177 

#!l;Lk£s GAL Is GAL107 , O ; E-^-)i) s flf?)^5o 

^)IItf±i:t57-7^5. RUTiis mZ-&, pBR3 2 
2s pUC18s pUC19s pUC118s pVC119, pSP6 
4. pSP65s pTZ-18B/-18Us pTZ - 1 9R/- 1 9 
U. pGEM-3, pGEM-4s pGEM-3Zs pGEM-4Z> 
pGEM-5Zf ("KpBluescript KS TM(Stratagene) 

pASs PKK223 (PkarmaciaX p M C 1 4 0 3 N p M C 9 3 1 s 

p k c 3 om&^tf £>*l£o 
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•g I. ^i»DNAx#V^l/?-^I I Is *MDNAx*V7 

UJfV^l/7-€, DNaselx — 
-ifSls $^D3»y*^ (Micrococcus) ^ £ 1/ T — -iri^^lf 6 tl Z> » 
DNA^-SkUfts ^IIDNA'JM, T4DN 

DNA»m^o-->^tTDNA5'f^ U -4iitS©t 
5tLfc^*-£ UTfcfcx 0S*.aU h\ ^77-^ =3^5. Ks 

Pl77-j; N FH^s Y ACtf^if &tl5o «t>"Cfe% 
(0^? # £ b < s ;Rffc!$£J±s 0!]xt£s Charon4As Ch 

a r o n 2 1 As Agt 1 0 V Agt IK ADASH I Is A F I X 
I I, AEMBL3s A.ZAPII™ (Stratagene) fl* 3* £> *L S „ 

^<D#ftTfDNA4iM$t^^ U>S*;W>«7Aav 
z^i'3>Sxil'^ hD*l/-^3 >^(^!1x.KnE. Neumann et al. , 
"EMBO J", Vo. 1, pp.841 (1982))s ^-f * n -f > 5> x. * ^ a >SSs 

attest £ ki-USo 
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R 2 , RM±P-*fctiM^^TV%T% J;<. 7K^M^*«t^<g 




( 2 ) 
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^v^;vs, s -^^;v^s t-7f;vSs ^>^;v^ ^v^>^ 
s-.^fM> .t-w*> ^>f;v^ -fv^v^M^i^^^ 

>fcBgir5-£££oT^i£l§rf£-?:£S(Ger. <Bast) 11,332, Mar. 
12, 1956)o 
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11: l-2-^f;i/7U7ntt7x;> 
MxSpH : pH 8 . 1 

sasis : 5 5 °c 

HiI:NADP 

^^fi :IS)2 8 5 OODaO^^f h7?- 

iuiE*W^K«U 1B^J^©1B^J#-1- 1 lzmm<DT$ J ME?U 

□ \t n y (x'J X n 7fc'»J X )Rhodococcus(erytliropolis)MAE:-34 
ft (FERM BP- 7 4 5 1f) &S^£j63R© *fc»iJD LT^M 

#BiDl£fra>3— (2) t»$n5)tfStt7U7;v3 

f5IB-H&£5£ (2) fc:fett&X. RK R 2 > R 3 25.15* &lulS--fl£^ 
(l) hmm-c&Zo $ b^j%m<D%^t&*^irz> /3 -t ^ ; jrfru 
— u-cii (is, 2 s) 7^; t;v=i— ;v#«M:f *>;h,6o 

ufeHfeHi^iib^ ^e.nfca^tT'^ ^ >r y >7jc^^ (o. i 

~10%iS) £2)D;U pH£6~8lclligU&#£>&mi 0-4 0 "C 
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©t;v^;vSs r» tm-sLx tezmm®. 5 - 1 o (D&Hh&mm, r b £ 

fcliRs tig^tT&5 1 - smo^^nm^^^ti 5-8 M3§©^^ 
|[l~6©7;^;vS^Sbv R 8 {iTk^Jl^s :& ^;i/3Sx 

iT*5Mit5 - i o (Dmit7kmm&^.\s. rm^tk^m^. 

%m utvm £ iv^Si^t l — 6 £Dt;v^;i/^.- matt u-^:v^-c % 

&^$imi£ 1~6 (D^;i^^;V3}-^^pb;V7}?n;i/as tt^*^ IT V^T 
4, R 5 SfcteR 6 1 - 3 ^iO^^nM^^r 

^tf 5-8 M^CD^^ni^«#*&^^bs R 10 {±7k^M^^fel±«^^ 
ftTV^ % iVN^^^t 1 ~6 07;i/^;i/SSito) 

mm— m& (3) fcfcv^ Ml-3®7;^;i/S!:ltlis it 

s-^^^^ t-^^;v^s ^>^;i/Si3 
)\,m-%ilf:-&m'f hfr%> o i£iSi&5- l o o^<b7jc*^h ux 
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l - t -^p^^a;^-;v?5 ;-2-bFo^^7D^y, 2 - 

7 i ; _3_ tttn jf^^X DL--feU>s 1-7U-2-HF 
U**s7urt>, l-7^-2-tFD^>^X 1-7^-2 

Steu igife^MUO . 0 1 ~ 1 Oli^tfS* bV> 0 

£ T ^ y <Jr b >^^M7c#iit^©% ©©Qfc^&-£ D H**&te©*RJB.fcJ;k 
JWT © *»0S Rife £ ft V"*. 
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;V 10%s tSMb-ytTJV ImM. -Zi^V^ lmMx m4b^ h V t> A 0.15M 
£^tf lOmM h 'J *Jg®J^©*£ (pH8.5) TiMLfco Mbfcili 
gf^ 1.45ml ft^U-feD— ;V 10%. ^-fb-y-Jr;i/ ImMs 
ImM £#tf lOmM h UXig^^M (pH8.5) tMlTltfttr^fc 
ilii 293/Zg £^tr*ltS£i£fit$i£»*:° 

( 1 ) SfC^JItt&tmPittS'ft : 

lMbU^m^^*^ (pH8.0) 16mMNADP+25/U. iilp 

s« 215/zl £ 43°C^^*>. l-7^-2-hh'D=ir^7D^>l/il 

1/zmol Ol-7^-2-t h* D^r^7-D7l>*s^<b^tLS# 
sH?S4££ 1 (U) ^"T^o -£©*Slil. ^rtS-ffiii l26mU. 
432mU/mg. TSffiiR^t* 0.22%-£ & o £ „ 

Pil^UTs l-2-^WU7DKt7i;>, 1-2 - 5> * 

(2) 

^^^^^T^^Ufcit-grfci:^ 105,000. SDS #'J7^ U 
5: K^^m^tt^^ffiV^T^O^bfe^^-a^ 28,500 T*feofe(S 1 )o 
d©Cl fc^t.^^li^^*^ 28,500 ©if^J.-^ b 4 & 

(3) S5ipH 

)ift§iJS?3ft$ 10//L. 7X 420/zL. 1M fU^M^ft 16mM 
NADP + 7jc^M 50^L £mi§rL.45*CfcT-f >=3r^^- h l-7> 5: J -2- 
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®AAQMGFIRTAAIELAPK (B8)#-9 5 ) 
©XXILAVQAMMPXL (IB 6 ) 

©XITINAVLPGNVITEGLDGLGQEYLDQM (iB^J#^ 7 ) c 

i/7^ : r K : SMART system 
ij^A: AtRPC C2/C18 SC2.1/10 
$E3I : 100^1/min 
?ggf& : A, 0.1%TEA 

B, 0.1%TFA/80%CHsCN 
ftm^fefr : 0-15min (100%A) -»15-75min ( 100%A-»100%B) 

*£{ri$[S : 214nm & 280nm o 
( 2 ) >f J ADNAO#» 
M^ti^a^^^©^^ (MAK-34) ft3*ij>^Hf*TMfc*bfc. f»6>*V 
TES buffer(5mM Tris, ImM EDTA, 2.5% %/ a * H — * , 
pH8.0)fc»»Ufc«> EDTA . H 2 0. Lysozyme 2i Proteinase 

K£«3b 37°CT* 2.5R#f!S«S>o < t)^#Ufeo dtbfcs SDS »iQ&s ft 

;i/A-£Jiiifc#L3IU-tl&* w^«H££:i3£fc^;fc:o 3M sm^~ 

h ij i>A 1/10 ai^^— ;i/ 2.5{g*gMU. DNAt^7^#fct§ 

ttttfc„ 70%. so%. 90%©^^y-;v-t-Jii^^#u. ®££u 

fcDNA£ TE buffer (lOmM Tris. ImM EDTA. pH7.8) 
RNaseA«iab^-y->r;i/*7 = ^-;i/. 7xy-;v/^nn*;i/As * 
no*;vAtI^ibti^>^7i^t^cftofe= 3M 

ft®:*- h U 9 A 1/10 Ji^y — ;V 2.5fg^»nL DNA £ifcl&£ i^fc 
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t>X77^^- (49AM) 3ul 
T>^-fe VX^^-Y (41 /ZM) 3ul 

dNTP (# 2.5mM) 4ul 
ExTaq # V ^ ^ — £ (TAKARA) 0.3ul 
ExTaq 4< U ^ ^— -fe'MW?^ 5,ul 

H,Q 29J7ul 

-^ft 50ul 

94°C/4 ^ 

94°C/1 #s 50°C/1 #s 72'C/1.5 # : 35 *r 4 2 )\> 
72°C/10#o 

3fc«>fc:N inverse PCR & ft ofco inverse PCR teu #!) fcf H. 
Ochman, et al., Genetics, Vol. 120, pp. 621(1988) & £fcfS«£ tltzft 

£-r N ? ; & TMAmm&ummm (Bgin) y^s—^pu 

n*;VAiI, ^*y-;t/ifcJgfc:£-?T#S>ftfc. DN A ©t # £ T4DN A 
i;#_-fe? (TAKARA) -?r#L3I It -fe )V 7 5 -i >?— f 3 > U o 

fcSHtftfti DNA tiStbts ^IB^J^geftlOgP^^^iSthbfc-feV 

(ipcr-si) ^rjt^^^-fevxr^-r (IPCR-Al) * 

^bT, Tf3©^^T* PCR £23£&o*:o PCRHililcJ: tU #J 2kb 
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GATGAATTCCAAATGTTCAACTCCATTGA (KBl*-^ 1 2 ) 
EcoRI Start 

EsA 

TG AAGCTTT CGTCGCTTGTCTTACAGTTC (B5HS^ 1 3 ) 
Hindlll Stop 

= PCB*fr-3fc.*©«S*.»0.8kb©*i«DNA«ff>ir*«»6nfc.PCR 



DNA (36ng///l) 5>ul ( 180ng) 

-fe>^7'^^^— (100/zM) 0.5/U 

7>f -fe>777^7- (100/zM) 0.5,ul 

dNTP (4 2.5mM) 8^1 

LA-Taq ^ V ^ ^ — (TAKARA) 0.5/zl 
LA-Taq * U * =? — ^WM^fa 

Mg 2+ 5/J.l 

H 2 Q„ 25,5nl 

94°C/4 # 



94°C/1 60°C/1 ^ 72°C/1.5 «• : 25 tf"-f * ;V 
72°C/10 ft 

Z. -5 Ut#e.nfc PCR m^&rMfc^n^tu EcoRI h Hindlll com 
EKHSti^ b £3f ^>©"£s QIA <l«ick PCR Purification Kit (QIAGEN) 
•CifiUfc^ MM* (EcoR I, Hindlll) JBiSbfco Ctb&Ttfn 
;t> KOWDitib&ffV^ GFX PCR DNA, Gel Band 
Purification Kit tllbf:. #JI&iim (EcoRI. Hindlll) #L 
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B$it«!i^<iMiTi i#*fc i *&ne) izx^m.i 3^2 

I 1 5 B£§R2ftTV^o 

( d - (IS, 2 S) 7V-f Fx7iKU 

mi izm 1 iciBm^^^^^^iSbs 3o°c s 4 s mmm.»ign&n 

lMT/ith'J^Aift (pH7. 0) lml ^iDiiibfco £ 

bti^if, ±i^HPLCt:ftbT, ^^rSS^rv^ h*^^ 
(/zBondapakpiienyl * — S4mnis S£ 
3 0 0 mms &Mm0 . 0 5 M U b U •> A*«f* (7 1> ^ 

b u ;v£#)n ph 5 . o, mmo . 8mi/#s mt«uv2 2 0 

n m)o 

IfcaHEK&tfSte^ttftfcfcH P L C (^<b^*f-fe -mti ^ A x 5: * 
7;i/AGP> g4 mm. S£ 1 5 0 mm. 0. 0 3M'J Vit h U >7A 
MttU P H 7 . 0. ^0 . 5 ml/#s M^5 2 2 0 nm) "C 

7J^2 (Dt :fe Dt?*5o WT. £fifc*l±N 

r 0 



45 



WO 02/070714 



PCT/JPO 2/0 1928 



% ¥ n & 




mm 4 



3 0«48W. ff«»C»«MUfc. 



47 



WO 02/070714 



PCT/JP02/01928 



m.3 



4S 

a 
© 



55 <3 
-5 o v d 

f | nf -C 

m » 



is < 5 

K -R«fr 
-rt- cvj is 



to 



3 

OK- 

© 

CO 

a 



55 ,\ 



She 
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K A K -R 
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*« =n -4 -4 fig 

K 1 ^=^-W 
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till 

x7i MJ >^^«{±«^n©^#^Jt^u*bv^ti^:^^ufe 0 
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[CP b'D x. U J* D 3* U ^ (Rhodococcus erytliropolis) MAK-34 

(pH7. 0) 1. OmUHDi^lfeo u^ltd 1 - 2-^?;i/7 
0°CT*1 6^^iIlSjS*ff^feo SJSS&T^s S/fo^St'O^gi b 
U V^tf'fe ( ,u Bondasphereplienyl Water sttltN £i4mm N ft 

^ 1 5 o mm, jm*£o . o 5mu >m± v u j^mmm ( 7 h 

-hV ;V^#, pH6.5X $&3§ 0.8ml t&iiJ&ft 2 2 0 n m) 0 

l^fli ^TF bfco 
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«f^ffifc^«J * £1* -T £ - i: 6 s WIB £. ft 5 e 
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13. ^ ;i/ it * 5 (Morganella) JR N ^ t> D 2 *r V & A 
(Microbacterium)JB N ^ t > rf M ^ ^ >J «i7 A (Sphingobacterium)^ y 
A^T'f ^-f r X (Nocardioides)S % A3 — (Mucor)M s T "7 is V 7 
(Absidia) H x T ^. ^ ;l/ -5- X (Aspergillus) ® ^ — D r7 A 
(Penicillium)JS N 7'j7t-7 (Grifola)Ms i-Df >7A (Eurotium)Jg N 
AVr;i/T(Ganoderma)I N ;W 9 V ^(Hypocrea)JR N a>J3X^ 
A (Helicostylum)Jl . — ^ >> U t> A (Verticillium) JR N 7 It U £ A 
(Fusarium)JS^ h 'J f - 7 5 1 ^ A (Tritirachiuni)Jg N ^ ;i/ ^ x. 1/ ^ (Morti 
erella) J§ . 7J1/5 7 'Jx7 (Armillariella) JI . ^ U > K D A ;V tf? > 
(Cylindrocarpon)J5 N ^ V ^ (Klebsiella) Jg N 7" V -*n>7 U £ 

A(Aureobacterium)JSI N ^rit > b 7 (Xantbomonas) — 
7*- 7 (Pseudomonas)JS > T-f □n^r 'J ^ A (Mycobacterium) J8 N X 4^ 
D t£ U T •< -fe ^ (Sporobolomyces) jS n ^'H'Jr-ft^;!'^ 
(Sporidiobolus)JSs D h* n s> 73 (Rb.odococcus)JS £JS 1~ S afc£4&ffiEfc» £ 
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- ( 2 ) 



1 7 . — WL^ ( 1 ) : 



3 <Dmm&7jkV, RMifia7;^;i/S^^t^ R 2 , Rsiil^— tfeiil 
&oT^TU<s TK^JR^^iVffilR^^^^S^feftS^J: Dili 

m&m 1 0 £Gtt<D?&Ktsi!tttN 1 4 

af^]g 1 5 fc: SB* D 3SK*l3 — 

fc*f1Ul£ii-C-JK5£ (2) : 
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- ( l ) 
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TteZ> 1 ~ 3 m®^^ nH^&^tr 5-8 M^©-V=r DJS>t£#*§£^ 



5 i:^^-U-t^^ 1 ~ 3M©^^nIC^£^tf 5 ~ 8 M3g<D^^ n 

©^;v=3r;i/Ss e» tie^iT^siiit 5 ~ i o comitfrmm. r s ^ 

~6 0 7;i/^;v^ R 4 t^ltfts l ~ 3 nM-?£^-tr 5 

- 8M^©^^n^^#fes R 6 5-10 ©ISHb 

1 ~ 3ffl©^er nJK^£^tr 5 ~ 8 M^©^^n^^# 
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SEQUENCE LISTING 

<110> Daiichi fine chemical Co., LTD. 

<120> Amino-ketone asymmetric reduction enzyme and their nucleic acid 

<130> FP02-O052-O0 

<140> 
<141> 

<150>JP2001-58698 
<151>March 2, 2001 

<160> 13 

<170> Patentln Ver. 2.1 

<21Q> 1 
<211> 259 
<212> PRT 

<213> Rhodococcus erythropolis 
<400> 1 

Met Phe Asn Ser He Glu Gly Arg Ser Val Val Val Thr Gly Gly Ser 
15 10 15 

Lys Gly He Gly Leu Gly Met Val Arg Val Phe Ala Arg Ala Gly Ala 
20 25 30 

Asn Val Leu Met Thr Ala Arg Asp Ala Leu Thr Leu Glu Arg Ala Ala 
35 40 45 

Glu Gly Leu Asn Gly Leu Pro Gly Ala Val Ser Thr Leu Gin Val Asp 
50 55 60 
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Gly Glu Leu 



5 <210> 2 

<211> 780 
<212> DNA 

<213> Rhodococcus erythropolis 
10 <4O0> 2 

atgttcaact ccattgaagg tcgttcggtc gtcgtcaccg gcggtagcaa gggcatcggc 60 
ttgggaatgg tccgggtatt cgcgcgcgca ggggccaatg tgctcatgac cgcgcgagac 120 
gctctgactc tcgaacgtgc cgcggagggt ttgaatggtc ttcctggcgc ggtctccaca 180 
cttcaagtcg acgtcacgaa tcctgactcc ttggccggta tggcagaagt tgcggccgag 240 

15 cgacacggag gaatcgacgt gttgtgcgcg aacgctggga tcttcccgtc gaagcggttg 300 

ggagagatga cctcggagga catggacagc gtattcggcg tcaacgtcaa ggggaccatc 360 
cacgccgtgc aagcgtgcat gccgtggctc gaaacttctg ggcgtggaag ggttigtcgtg 420 
acatcgtcga tcaccggacc cgtaaccggt tatecgggtt ggtcgcacta cggggcaagc 480 
aaggctgcgc agatgggctt catccgaact gctgccattg agttggcacc gaagaggatc 540 

20 acgatcaacg ccgtcttgcc cggcaacgtg atcaccgagg ggctcgacgg tttgggacag 600 

gaatatctcg accaaatggc gtccagcgtc ccggccggca gtctgggcag cgtcgaggat 660 
atcgccaatg ccgcactgtt ctttgcactg gacgaagccg cgtacatcac cggtcagtcg 720 
ttgatcgtag atggtggaca ggttcttccg gagtcggcga tggcgctcgg cgaactgtaa 780 

25 

<210> 3 
<211> 17 
<212> PRT 

<213> Rhodococcus erythropolis 

30 

<400> 3 

Met Phe Asn Ser He Glu Gly Arg Ser Val Val Val Thr Gly Gly Ser 
15 10 15 

35 Lys 
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<210> 7 
<211> 28 
5 <212> PRT 

<213> Rhodococcus erythropolis 

<400> 7 

Xaa lie Thr He Asn Ala Val Leu Pro Gly Asn Val He Thr Glu Gly 
10 1 5 10 15 

Leu Asp Gly Leu Gly Gin Glu Tyr Leu Asp Gin Met 
20 25 

15 

<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

20 

<220> 

<223> Description of Artificial Sequence: Synthetic 
polynucleotide 
degenerate primer 
25 <400> 8 

atgttyaayw snathgargg rang 23 

<210> 9 
30 <211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

35 <223> Description of Artificial Sequence: Synthetic 

polynucleotide 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
pol ynucleotide 

<400> 12 

gatgaattcc aaatgttcaa ctccattga 29 



<210> 13 
<211> 29 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic 
polynucleotide 

<400> 13 

tgaagctttc gtcgcttgtc ttacagttc 29 



7/7 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP02/01928 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Category* 



Relevant to claim No. 



BESSE P. et al., Enantio selective synthesis of both 
enantiomers of cathinone via the microbiological 
reduction of 2-Azido-l-Phenyl-l-propanone. J. Org. 
Chem. 1994, Vol.59, No. 26, pages 8288 to 8291 

HILL J. A. et al., Enantiospecif ic synthesis of 
[ 1- 3 H] - (+) -pseudoephedrine hydrochloride . 
J. Labelled. Cempd.Radioph.arm. 1990, Vol.28, No. 6, 
pages 681 to 689 



1-18 



1-18 



03 

m 

1 



00 

o 
o 

3 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



PCT/J P 0 2/0 1 9 2 8 



C G&#) 



Hits 



JP 60-172953 A (*B««t»*flS*W^Bff) 1985.09.06 

BESSE P. et al. , Enantios elective synthesis of both enantiomers of 
cathinone Kia the microbiological reduction of 
2-Azido7l-Phenyl-l-rropanone. J- Org. Chem. 1994, Vol.59. No. 26, 
pages 8288-8291 

HILL J. A. et al. , Enantiospecific synthesis of 
tl- s H]-(+) -pseudoephedrine hydrochloride. 

J. Labelled. CempcL Radiopharm. 1990, Vol. 28, No. 6, pages 681-689 



1-18 



1-18 



1-18 



iAPCT/lSA/2 10 (12^: StoJte) (1 9 9 8^7^) 



